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Question 1 [30 marks] 


Imagine you are working on a project using a GitHub repository. The repository on GitHub currently 
has the following revision graph (for convenience, the commits have been labeled): 
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Your clone of the repository, made some time ago, currently has the following revision graph (where 
HEAD represents the currently checked out branch): 
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a) What do the branch pointers origin/master and origin/feature represent? [4 marks] 


b) Give two different examples of git commands that would have no effect on the origin/master 
and origin/feature pointers, and explain what those commands do. [6 marks] 


c) Commit / is only present in the local repository, and commits c and d are only present in the 
origin repository. How could this have occurred”? [S marks] 


d) Draw the local revision graph as it would be after executing each of the following commands, 
in order (i.e., draw the graph as it evolves after each command in sequence). You should 


assume that no merge conflicts occur and that no changes to origin occur other than through 
these commands. 


1 git fetch [5 marks] 
ll. = git merge origin/feature [5 marks] 


ll. git push origin feature [5 marks] 
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Question 2 [50 marks] 


You are part of a team developing a real-time auction platform for carbon credits (permission for a 
company to emit a certain amount of carbon dioxide into the atmosphere). The platform will 
implement a specific auction process. 


At the beginning of a trading session, the sellers of the carbon credits will all put up “lots” for sale — 
each “lot” 1s permission to emit a certain amount of carbon dioxide. Different lots can be for different 
amounts of carbon dioxide. Also at the beginning of a trading session, bidders for the auction will 
connect to the system. 


Before the auction begins, the lots are put into a random order. Each lot is then auctioned one at a 
time. When an auction for a lot begins, any number of bidders may bid (in real-time) on the lot. All 
bids are notified to all bidders, regardless of whether or not it was the highest bid. Once one second 
has passed without any new bids arriving, the lot is sold to the highest bidder (if there is one), all 
bidders are notified of the result, and then notified that the next lot 1s available for bidding. 


The vendors and the bidders are all automated traders, implementing different trading algorithms. 
Different vendors might choose to take different approaches as to how they divide the credits they 
wish to sell into lots. (For example, one might sell its credits as one big lot, while another might 
divide its credits into several smaller lots.) Different bidders might also take different approaches to 
how they bid — for example, whether they are willing to bid their maximum price immediately on the 
first lot, or wait to see what price a few lots sell at before deciding on a price to bid. 


a) Identify three design patterns for use in the design of this system. For each pattern, identify the 


classes that participate in the pattern. [15 marks] 
b) Draw a UML Statechart showing how the state of a lot changes during an auction session 

(remembering that there might be no bids). [5 marks] 
c) Draw a UML Class Diagram (or diagrams) for the system, including the patterns you have 

identified. [15 marks] 
d) Draw a UML Sequence Diagram describing an auction session. [15 marks] 


When giving UML class diagrams as part of your answer, you should clearly 
e distinguish interfaces, abstract classes, and concrete classes, 
show attributes including their visibility and types, 
show operations including their visibility and their parameter types, 
show inheritance or realisation relationships, 
show associations/aggregations/compositions between classes, including where appropriate 
multiplicities and association names or role names 


As abstract classes are signified in UML by the use of italics, which may be difficult to distinguish in 
a handwritten answer, please note any abstract classes with the stereotype «abstract» and any Java 
interfaces with the stereotype «interface». 
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Question 3 [10 marks] 


The following code is a test case for the Assessor class, and specifically its assess () method, 
which is responsible for taking a StudentAnswer object and updating its mark. This includes using 
aPlagiarismDetector object to check whether the StudentAnswer object has been 
plagiarised or not. This test case ensures that the assess () method will set the student mark to zero 
in the case of a plagiarised response. 


@Test 
public void testFailsPlagiarisedAnswers() { 
Assessor assessor = new Assessor(); 
PlagiarismDetector mockDet = 
Mockito.mock (PlagiarismDetector.class); 


assessor.setDetector (mockDet) ; 

StudentAnswer mockAns = Mockito.mock (StudentAnswer.class) ; 
Mockito.when (mockDet.isPlagiarised(mockAns) ).thenReturn (true) ; 
assessor.assess (mockAns) ; 


Mockito.verify (mockAns) .setMark (0d); 


Explain the purpose of the mock objects mockDet and mockAns in this code, and how they help 
verify the correct operation of the Assessor algorithm. 


Question 4 [10 marks] 


Algernon has a Gradle Java project on GitHub. Yesterday, he made a fresh clone of the repository and 
ran “gradle build” on it, and the build succeeded. Today, he made a fresh clone of the repository and 
ran “gradle build” on it, and the build failed. The source code and configuration files have not 
changed in the interim. Suggest three plausible reasons why Algernon’s build today might have failed. 
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